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WATER DRATNTNG DEVICE 

CROSS-REFERENCE TO RELATED APPLICATIONS 
[0001] The present application claims priority under 35 U.S.C. § 1 19 of German Patent 
Applications No. 200 005 99.5 and No. 100 148 73.5, filed on Januaiy 14, 2000, and March 
24, 2000, respectively, the disclosures of which are expressly incorporated by reference 
herein in their entirety. 

BACKGRO UND OF THE I NVENTION 

1. Fi eld of th e Inven ti on 

[0002] The invention relates to a water draining device for a paper machine or the like, 
in particular for a felted press of paper machines having a receiving tank extending at least 
essentially over the machine width. Moreover it relates to a press arrangement for 
dewatering a pulp web. 

2. Discussion of Backgro u nd In f or m atio n 

[0003] In previous conventional water draining devices, the press water is ordinarily 
drained by gravity. However, when used for a top felt, the amount of water thrown off into 
the tank cannot, in each situation, flow laterally to the edge of the tank by gravity. In 
particular, when the discharge cross-section of the tank is too small and/or the tank is not 
inclined sufficiently, water can flow back onto the felt. 

[0004] From DE 25 09 057 C3, a suction box has already become known for sucking off 
water that passes through a wire, with the box being divided into a water suction chamber 
and an air suction chamber by means of a partition provided with apertures. 

SUMMARY OF THE INVENTION 
[0005] The present invention relates to creation of an improved water draining device in 
which it is possible to reduce a discharge cross-section of the tank accompanied by a 
corresponding saving of space without any problems. In addition, the present invention 
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renders it impossible for water to flow back onto a felt in a paper machine. Furthermore, the 
present invention enables drainage, with only a very slight incline in the transverse direction, 
of water amounts that collect, without any problems. 

[0006] The present invention further relates to a receiving tank including a first chamber 
that receives arriving water and is under ambient pressure, and a second chamber that is 
connected to the first chamber and is under vacuum, into which water collecting in the first 
chamber is sucked and from which the water is eventually drained. 
[0007] The water draining device of the invention can be used with particular advantage 
in a press arrangement serving to dewater a pulp web, in particular, a paper or cardboard 
web, and having at least one elongated press nip in the web travel direction, since an 
increased volume of water must be taken into account with an elongated press nip. 
[0008] It is advantageous for at least one of the first chamber and the second chamber to 
extend at least essentially over the entire machine width. 

[0009] The first chamber and the second chamber are preferably connected to one another 
via several apertures distributed over the machine width. 

[0010] It is also advantageous if the water is drained from the second chamber on at least 
one of the two machine sides. 

[001 1 ] In a preferred practical form of embodiment of the water draining device according 
to the present invention, the two chambers are connected to one another by throttling 
apertures. 

[0012] The average direction of flow, i.e., the effective main flow direction of the water 
flow prevailing in the first chamber, can be at least substantially free of cross-flow. 
[0013] On the other hand, the average direction of flow, i.e., the effective main flow 
direction of the water flow prevailing in the second chamber, can have a cross component 
running in the direction of the machine width. 

[0014] In a preferred aspect of the invention, the first chamber and the second chamber 
are connected to one another by at least one pipe, whose one end opens in a respective 
connecting aperture in a partition provided between the first chamber and the second 
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chamber and whose other end opens into the second chamber. Preferably, several pipes are 
distributed over the machine width. For example, 0.5 to 5 pipes can be provided per meter. 
[0015] Preferably, the pipes have a diameter of about 10 to about 100 mm. 
[001 6) The vacuum of the second chamber is preferably smaller than about 0.2 bar, more 
preferably the vacuum of the second chamber is smaller than or equal to about 0,05 bar. 
[0017] In one practical aspect of the water draining device of the present invention, the 
second chamber is limited by a pipe under vacuum that extends in the transverse direction 
and whose jacket is provided with apertures, via which the first chamber is connected to the 
second chamber formed by the interior of the pipe. 

[0018] The receiving tank can be divided into segments over the machine width, or it can 
be constructed so as to be continuous over the machine width. 

[0019] The vacuum prevailing in the second chamber is preferably produced by a 
volumetric pump. 

[0020] The water can be sucked off from the tank or channel, for example, as in dry 
cylinders, or like the oil in NFP presses. 

[0021] A small amount of air, e.g., a few liters per second (1/s), can also be sucked off 
through the suction apertures. Thus, for example, at a suction aperture diameter of D = 5 mm 
and a pressure difference Dp = 5,000 N/m 2 , a volume flow V-air of substantially less than 
0.5 m 3 /min can result. 

[0022] The water draining device of the invention can advantageously be used with a 
felted press, in particular, a single- or double-felted press, and, in particular, for a press 
arrangement having at least one longitudinal nip. 

[0023] The present invention also relates to a press arrangement for dewatering a pulp 
web, in particular a paper, cardboard, or tissue web, in a machine for its production and/or 
finishing, composed of at least one press nip formed by two press rolls arranged 
approximately above one another and pressed against one another, through which, in addition 
to the pulp web, at least one dewatering belt running above the pulp web to receive the 
expressed water is conducted, whereby a water receiving device is arranged between the 
upper press roll and the dewatering belt. 

3 



P20400.S02 

[0024] The water thrown off thereby from the usually grooved and/or blind-bored press 
rolls, must be collected after the press nip and be drained. Otherwise, most of the thrown-off 
water is absorbed by the continuously revolving dewatering belts, which in particular with 
the upper dewatering belt, leads to a re-wetting of the pulp web. Water channels that receive 
and drain the thrown-off water generally serve this purpose. 

[0025] In particular in cases in which the upper dewatering belt leaves the press nip 
approximately horizontally or even on an upward incline, however, the water channel can 
not be positioned sufficiently close to the press nip. As a result, only a relative small portion 
of the water thrown off from the upper press roll can be collected. The remainder 
predominantly reaches the upper dewatering belt, which then leads to considerable re- wetting 
of the pulp web, as already mentioned. 

[0026] The present invention therefore also relates to improving the efficiency of the 
water receiving device of press arrangements. In this regard, the water receiving device can 
be formed by at least one suction channel projecting into the wedge-shaped area between the 
upper press roll and the dewatering belt and running transverse to the pulp web, which 
channel is connected to a source of reduced pressure. By using a suction channel, 
considerably more water can be drained than with a water channel. This is particularly true 
for press arrangements with an upper dewatering belt that runs approximately horizontally 
or even on an upward incline after the press nip. The reason for this is, in particular, that the 
suction channel can be led very far into the wedge-shaped area and the reduced pressure 
draws a great deal of water into the suction channel 

[0027] To encompass the main direction of the thrown-off water, it is sufficient for the 
suction channel to have a gap width of 1 to 50 mm, preferably 2 to 7 mm, at least in its initial 
zone. A certain minimum reduced pressure is required in the suction channel for the 
collected water to overcome the difference in height, particularly with a suction channel 
inclined upwards. The reduced pressure in the suction channel should therefore be between 
50 and 80,000 N/m 2 , preferably between 10,000 and 30,000 N/m 2 . Combined with the target 
gap widths, these reduced pressure values hold the energy for producing the reduced pressure 
within reasonable limits. At the same time, it is also guaranteed that the water can be 
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conducted into a collecting tank, which may under certain circumstances be at a higher level, 
for receiving and transporting away the sucked water. A simple design for connecting the 
suction channel to a source of reduced pressure can be achieved if the mouth of the suction 
channel lies above the maximum water level in the collecting tank and the collecting tank 
has a connection for a source of reduced pressure above the maximum water level. The 
collecting tank can also be divided into several chambers transverse to the pulp web, each 
with a separate connection for a source of reduced pressure. This enables the reduced 
pressure to be controlled, preferably equalized, over the width of the pulp web. 
[0028] As far as the cost of production is concerned, it is furthermore advantageous if the 
suction channel is formed by an upper and a lower channel wall running transverse to the 
pulp web. In order to capture the majority of the thrown-off water thereby, the channel walls 
preferably run at an acute angle to the dewatering belt, at least in the initial zone of the 
suction channel. 

[0029] Depending on the speed of the web, the amount of thrown-off water, and the 
nature of the dewatering belt, the edge of the lower channel wall is preferably arranged ,as 
close to the dewatering belt as possible, whereby the distance should preferably be less than 
20 mm. The edge can even touch the dewatering belt or be immersed in it slightly. If the 
edge of the lower channel wall comes into contact with the dewatering belt, it should 
advantageously be constructed as a wear-resistant strip. The strip thereby preferably forms 
an angle of between 10 and 45 Q with the dewatering belt. 

[0030] In order to be able also to capture the water thrown off above the suction channel 
in the direction of rotation of the upper press roll, a water capture device should adjoin the 
suction channel as a part of the water receiving device. The design is simplified if the upper 
channel wall is itself part of the water capture device. Moreover, the surface of the upper 
channel wall lying outside the suction channel preferably runs at an incline to the press nip 
and the edge of the upper channel wall preferably projects into the wedge-shaped area at least 
slightly less than the edge of the lower channel wall. The result of this is that the water 
captured by the outside surface of the upper channel wall runs back in' the direction of the 
press nip and can drip from the upper edge onto the longer lower channel wall of the suction 
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channel. From there, this water is drained via the suction channel into the collecting tank. 
The water capture device arranged above the suction channel can also have its own collecting 
basin, however, with an outlet for the captured water. 

[0031] It can also be advantageous, however, for the upper channel wall to be longer, so 
that it projects into the wedge-shaped area exactly as far as or further than the lower channel 
wall. This increases the effect of the reduced pressure on the dewatering belt. 
[0032] The distance between the upper channel wall and the upper press roll preferably 
is a multiple of the gap width of the suction channel, so that the wedge-shaped area is not 
ventilated at too high a speed. 

[0033] It is possible to use the water receiving device with a great variety of press 
arrangements. For example, a dewatering belt can also run through the press nip below the 
pulp web and the press nip can be elongated by using a shoe press roll. 
[0034] Expanding upon the above, the present invention is directed to a water draining 
device comprising a receiving tank, the receiving tank including a first chamber under 
ambient pressure and capable of receiving arriving water, and a second chamber connected 
to the first chamber, the second chamber being connectable to a vacuum source so that the 
second chamber can be placed under vacuum for aspirating water collecting in the first 
chamber into the second chamber, and the second chamber including at least one drain from 
which water can be drained from the second chamber. 

[0035] Moreover, the present invention is directed to a combination of a water draining 
device and a paper machine, the paper machine having a machine width, and the draining 
device extending at least substantially over the machine width. 

[0036] Still further, the present invention is directed to a method of draining water from 
a press arrangement serving to dewater a pulp web, such as a paper or cardboard web, which 
includes at least one elongated press nip in a direction of web travel, comprising positioning 
a water draining device adjacent the press arrangement, the water draining device comprising 
a receiving tank, the receiving tank including a first chamber under ambient pressure, and 
a second chamber connected to the first chamber and to a vacuum source, and the second 
chamber including at least one drain; receiving water in the first chamber; drawing a vacuum 
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on the second chamber to aspirate water collecting in the first chamber into the second 
chamber; and draining water through the at least one drain from the second chamber. 
[0037] The water draining device can be associated with a felted press of the paper 
machine. 

[0038] At least one of the first chamber and the second chamber can extend at least 
substantially over the machine width. 

[0039] Apertures can be distributed over the machine width, with the apertures connecting 
the first chamber and the second chamber. 

[0040] The second chamber can include two machine sides, and the at least one drain can 
be on at least one of the two machine sides of the second chamber. 
[0041] Throttling apertures can connect the first chamber and the second chamber. 
[0042] The average direction of flow of water flow in the first chamber can be at least 
substantially free of cross-flow. 

[0043] The average direction of flow in the second chamber can have a cross component 
running in a machine width direction. 

[0044] At least one pipe can connect the first chamber and the second chamber, and the 
at least one pipe can include two open ends. A partition including connecting apertures can 
be between the first chamber and the second chamber. Moreover, one open end of the at 
least one pipe can open in a respective connecting aperture and the other open end can open 
into the second chamber. The at least one pipe can comprise a plurality of pipes distributed 
over the machine width. The plurality of pipes can comprise about 0.5 to 5 pipes per meter, 
and can have a diameter of about 10 to about 100 mm. 

[0045] The vacuum in the second chamber can be less than about 0.2 bar, and preferably 
the vacuum in the second chamber is less than or equal to about 0,05 bar. 
[0046] The second chamber can be formed by an interior of a transversely extending pipe 
under vacuum, and the pipe can include a jacket having apertures connecting the first 
chamber and the second chamber. 

[0047] The receiving tank can be divided into segments over the machine width, or the 
receiving tank can be constructed so as to be continuous over the machine width. 
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[0048] A volumetric pump can produce the vacuum in the second chamber. 
[0049] Still further, the present invention is directed to a press arrangement for dewatering 
a pulp web in a machine for at least one of production and finishing of a pulp web, 
comprising at least one press nip formed by a lower press roll and an upper press roll 
arranged approximately above and pressed against the lower press roll; at least one 
dewatering belt adapted to run above the pulp web through the at least one press nip, and to 
receive water expressed from the pulp web; and a water receiving device positioned between 
the upper press roll and the at least one dewatering belt, the water receiving device 
comprising at least one suction channel projecting into a wedge-shaped area between the 
upper press roll and the at least one dewatering belt and extending along the at least one press 
nip to be transverse to the pulp web, and a connection to connect the at least one suction 
channel to a source of reduced pressure. 

[0050] The at least one suction channel can have a gap width of 1 to 50 mm at least in an 
initial zone of the at least one suction channel, and preferably the at least one suction channel 
has a gap width of 2 to 7 mm at least in an initial zone of the at least one suction channel. 
[0051] Moreover, at least in an initial zone of said at least one suction channel, there is 
a reduced pressure of 50 to 80,000 N/m 2 , and preferably a reduced pressure of 10,000 to 
30,000 N/m 2 . 

[0052] A collecting tank can be connected to the at least one suction channel, with the 
collecting tank receiving and transporting away water aspirated into the at least one suction 
channel. 

[0053] The at least one suction channel can include a mouth which is positioned above 
a maximum water level of the collecting tank, and the collecting tank can include the 
connection to connect the at least one suction channel to the source of reduced pressure, with 
the connection being positioned above the maximum water level. 

[0054] The at least one suction channel can comprise an upper channel wall and a lower 
channel wall extending along the at least one press nip to run transverse to the pulp web, with 
the upper channel wall and the lower channel wall extending at an acute angle to the at least 
one dewatering belt at least in an initial zone of the suction channel. 
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[0055] The lower channel wall can include an edge, and the edge can be positioned close 
to the at least one dewatering belt, such as less than 20 mm from the at least one dewatering 
belt, or the edge can touch or be immersed in the at least one dewatering belt. The edge of 
the lower channel wall can comprise a wear-resistant strip, and the strip can form an angle 
of between 10 and 45° with the at least one dewatering belt. 

[0056] The upper channel wall can be part of a water capture device for water thrown off 
from the upper press roll above the at least one suction channel 

[0057] The upper channel wall can include a surface of the at least one suction channel 
outside the at least one suction channel, with the surface extending at an incline to the at least 
one press nip, and the upper channel wall can include an edge projecting into the wedge- 
shaped area at least slightly less than an edge of the lower channel wall. 
[0058] The upper channel wall can include an edge proj ecting into the wedge-shaped area 
exactly as far as or further than the lower channel wall. 

[0059] The collecting tank can be divided into a plurality of chambers extending along 
the at least one press nip and transverse to the pulp web, with each of the plurality of - 
chambers including a connection for the source of reduced pressure. 
[0060] Other exemplary embodiments and advantages of the present invention may be 
ascertained by reviewing the present disclosure and the accompanying drawings. 

BRTKF DESCRIPTION OF THE DK A W INGS 
[0061] The present invention is further described in the detailed description which 

follows, in reference to the noted plurality of drawings by way of non-limiting examples of 
exemplary embodiments of the present invention, in which like reference numerals represent 
similar parts throughout the several views of the drawings, and wherein: 
[0062] The invention is explained in more detail below based on embodiments with 
reference to the drawings, in which: 

[0063] Figure 1 shows a schematic representation of a water draining device 

assigned to the top felt of a double-felted press, 
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[0064] Figure 2 shows an enlarged representation of the water draining device 

shown in Figure 1, 

[0065] Figure 3 shows a schematic representation of a further form of embodiment 

of a water draining device with pipes connecting the two chambers, 

[0066] Figure 4 shows a schematic representation in partial cross-section of the 

water draining device shown in Figure 3, along line IV-IV of 
Figure 3, 

[0067] Figure 5 shows a schematic representation of a further form of embodiment 

of a water draining device with pipes draining the water to the edge 
of the paper machine, 

[0068] Figure 6 shows a schematic representation in partial cross section of the 

water draining device shown in Figure 5, along line VI- VI of 
Figure 5, 

[0069] Figure 7 shows a schematic representation of a further form of embodiment 

of a water draining device, in which the second chamber is limited 
by a pipe extending in the transverse direction, 

[0070] Figure 8 shows a schematic representation of a further form of embodiment 

of a water draining device, in which the speed of the spray water 
is utilized to drain the water, as in a suction spout siphon, 

[0071 ] Figure 9 shows a schematic representation of a further form of embodiment 

of a water draining device, in which the water is drained via a 
suction pipe, and 

[0072] Figure 10 shows a schematic representation in partial cross-section of a 

further example of an embodiment of a water receiving device. 

nP.TAn.FD DESCRIPTION OF THE PRESENT INVEN TION 
[0073] The particulars shown herein are by way of example and for purposes of 
illustrative discussion of the embodiments of the present invention only and are presented 
in the cause of providing what is believed to be the most useful and readily understood 
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description of the principles and conceptual aspects of the present invention. In this regard, 
no attempt is made to show structural details of the present invention in more detail than is 
necessary for the fundamental understanding of the present invention, the description taken 
with the drawings making apparent to those skilled in the art how the several forms of the 
present invention may be embodied in practice. 

[0074] Figures 1 to 9 respectively show in purely schematic representation a water 
draining device 10 for a paper machine and the like that can be used in particular for a felted 
press 12. In the case of a double-felted press, see, for example, Figures 1 and 3, such a water 
draining device 10 can be particularly used for the top felt. 

[0075] The water draining device 10 includes in each case a receiving tank 14 extending 
at least essentially over the machine width. This receiving tank 14 has in each case a first 
chamber 18 that receives the arriving water 16 and is under ambient pressure, and a second 
chamber 20 that is connected to the first chamber and is under vacuum, into which the water 
16 collecting in the first chamber 18 is sucked, and from which the water 16 is eventually 

drained. , . 

[0076] At least one of the two chambers 18, 20 can extend at least essentially over the 

machine width. 

[0077] The two chambers 1 8, 20 can be connected via apertures 22 distributed over the 
machine width. The water can be drained from the second chamber 20 on at least one of the 
two machine sides. The apertures 22 can be for example throttling apertures. 
[0078] As an example, in the embodiment shown in Figures 1 and 2 the water draining 
device 10 is assigned to the top felt 24 of a double-felted shoe press 12. The connecting 
apertures 22 are provided in a lower area adjacent to the wire 24. A partition 26, in which 
apertures 22 are left, is provided between the two chambers 18, 20. Water 16 collecting in 
the first chamber 18 travels through these apertures 22 into the second chamber 20, which 
is under vacuum. 

[0079] Figures 3 and 4 show in schematic representation a further form of embodiment 
of the water draining device 10 in which the two chambers are connected via several pipes 
28 distributed over the machine width. One end of these pipes 28 opens respectively in a 
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respective connecting aperture 22 of the partition 26 and their other end opens in the second 
chamber 20. As can be seen in particular from Figure 3, the pipes are first conducted into 
the second chamber 20 for a distance in the area of the apertures 22 and are then generally 
bent upwards. The upper pipe openings are affected by the vacuum prevailing in the second 
chamber 20, so that water is first sucked upwards through the pipes 28 and then flows 
downwards in this chamber 20 through drain 21. 

[0080] As can be seen in particular from Figure 4, the water can be drained laterally from 
the second chamber 20 in order that the water can be drained from at least one drain 21 
positioned on an edge of the chamber 20. 

[0081] In Figures 5 and 6, a schematic representation of a further form of embodiment 
of a water draining device 10 is shown that is provided with pipes 30 draining the water 16 
to the edge of the paper machine. 

[0082] In the form of embodiment according to Figure 7, the second chamber 20 is 
formed by a pipe 32 under vacuum that extends in the transverse direction. Apertures 22 are 
formed in the jacket of the pipe, and the first chamber 1 8 is connected to the second chamber 
20 formed by the pipe interior through the apertures 22. 

[0083] In the form of embodiment shown in Figure 8, the speed of the spray water 16 is 

utilized to drain the water, as in a suction spout siphon 27. Here too, the water is again 

sucked into the second chamber 20 and drained via this chamber. 

[0084] In the case of the embodiment illustrated in Figure 8, the water draining device is 

again preferably assigned to the top felt 24 of a double-felted press. 

[0085] In the form of embodiment shown in Figure 9, the water is drained via a suction 

pipe 34, by means of which in the present case the second chamber 20 is formed and limited. 

The jacket of the suction pipe 34 is provided with apertures 22 via which the interior of the 

pipe forming the second chamber 20 is connected to the first chamber 18. The water 16 

collecting in the first chamber 18 is thus sucked via the apertures 22 into the pipe 20 and is 

drained via this pipe. 
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[0086] In the present case the water draining device 10 is assigned to a single-felted shoe 
' press 12. The water draining device 10 is arranged thereby in the outflow wedge-shaped area 
between the felt 36 and the upper roll. 

[0087] The press arrangement of the invention is explained in more detail below based 
on an exemplary embodiment, whereby reference is made to Figure 10, which shows a 
schematic cross-section through a water receiving device. 

[0088] The press arrangement is composed of a press nip for dewatering the pulp web 38, 
which nip is formed by two press rolls 40, 42 that are arranged above one another and 
pressed against one another. In addition to the pulp web 38, a dewatering belt 44 in the form 
of a press felt is conducted through the press nip on each side respectively to receive the 
expressed water. 

[0089] The press rolls 40, 42 are blind-bored and grooved, as a result of which they take 
up a relatively large amount of water in the press nip, which is then thrown off again after 
the press nip. In order to prevent the water thrown off from the upper press roll 40 from 
reaching the upper dewatering belt 44 to a relatively great extent, which would lead to a - 
considerable re-wetting of the pulp web 38, a water receiving device 46 is arranged between 
the upper press roll 40 and the upper dewatering belt 44. 

[0090] This water receiving device 46 is essentially formed from a suction channel 48 
projecting into the wedge-shaped area between the upper press roll 40 and the dewatering 
belt 44 and running transverse to the pulp web 38, which channel is connected to a source 
of reduced pressure. 

[0091] Even with the horizontal course of the upper dewatering belt 44 shown here, the 
suction channel 48 allows an efficient capture and draining of the majority of the water 
thrown off from the upper press roll 40. The suction channel 48 has a gap width of 
approximately 4 mm thereby between the upper channel wall 58 and the lower channel wall 
60. The suction channel 48 leads into a collecting tank 50 for receiving and transporting 
away the sucked water via an outlet 52. For the water to overcome the upward incline of the 
suction channel 48, a reduced pressure of about 20,000 N/m 2 prevails in the suction channel 
48. The upward incline of the suction channel 48 results in particular from the fact that the 
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mouth 54 of the suction channel 48 lies above the maximum water level in the collecting 
tank 50. To produce the reduced pressure in the suction channel 48, the collecting tank 50 
likewise has a connection 56 for a source of reduced pressure above the maximum water 
level. 

[0092] The suction channel 48 itself is formed by an upper channel wall 58 and a lower 
channel wall 60, respectively, running transverse to the pulp web 38, whereby the channel 
walls 58, 60 run at an acute angle to the dewatering belt 44, at least in the initial zone of the 
suction channel 48. In order to be able to capture as much thrown-off water as possible 
thereby and even to be able to scrape it from the dewatering belt 44 ? the edge 62 of the lower 
channel wall 60 touches the dewatering belt 44 or is immersed in it slightly. Therefore, the 
edge 62 of the lower channel wall 60 is preferably formed by a wear-resistant ceramic strip 
64. 

[0093] To capture the majority of the thrown-off water, the channel walls 58, 60 and the 
strip 64 form an angle of about 15° with the upper dewatering belt 44. 
[0094] In order to be able to capture the water thrown off above the suction channel 48 - 
in the direction of rotation of the upper press roll 40, a water capture device 66 is arranged 
above the suction channel 48. The upper channel wall 58 here is part of the water capture 
device 66, whereby the surface of the upper channel wall 58 lying outside the suction 
channel 48 runs at an incline to the press nip and the edge 68 of the upper channel wall 58 
projects into the wedge-shaped area slightly less than the edge of the lower channel wall 60 
formed by the edge 62 of the strip 64. The result of this is that the water captured by the 
outer surface of the upper channel wall 58 and flowing back can drip from the edge 68 of the 
upper channel wall 58 onto the lower channel wall 60, from where it is drained via the 
suction channel 48 into the collecting tank 50. 

[0095] Depending on the installation space available, the amount of water collecting, and 
the entire design, it is also possible for the connection 56 to lead into another, preferably 
higher, collecting tank 57 (shown in dotted lines) that is connected through connection 59 
to the source of reduced pressure. Moreover, a vacuum can be produced by a volumetric 
pump 6 L 
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[0096] It is noted that the foregoing examples have been provided merely for the purpose 
of explanation and are in no way to be construed as limiting of the present invention. While 
the present invention has been described with reference to an exemplary embodiment, it is 
understood that the words which have been used herein are words of description and 
illustration, rather than words of limitation. Changes may be made, within the purview of 
the appended claims, as presently stated and as amended, without departing from the scope 
and spirit of the present invention in its aspects. Although the present invention has been 
described herein with reference to particular means, materials and embodiments, the present 
invention is not intended to be limited to the particulars disclosed herein; rather, the present 
invention extends to all functionally equivalent structures, methods and uses, such as are 
within the scope of the appended claims. 
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